1. Introduction
===============

Retroperitoneal lymph nodes metastasis is rare but severe, which means advanced stage or terminal stage of malignancy.^\[[@R1]--[@R5]\]^ Recently, many ablation therapies for abdominal metastatic tumors were used such as radiofrequency ablation (RFA),^\[[@R6],[@R7]\]^ microwave ablation (MWA),^\[[@R8],[@R9]\]^ cryoablation,^\[[@R10]\]^ irreversible electroporation (IRE),^\[[@R11]\]^ and high-intensity focused ultrasound (HIFU).^\[[@R12],[@R13]\]^ Retroperitoneal deep tumors from hepatic, colorectal, renal, prostate, and ovarian carcinomas have important structures like the gastrointestinal tract and large blood vessels around, which may challenge excision, and easily induce serious complications like hemorrhage, intestinal adhesion, and even death after injury. Chemotherapy or radiotherapy could be used but sometimes the tumors are not susceptible to these treatments, in which patients may not accept the procedures. Recently, EUS-guided Nd:YAG laser ablation was conducted for recurrent pancreatic neuroendocrine tumor at 4 W for 300 seconds.^\[[@R14]\]^ One year after laser ablation, the coagulative necrosis was still remained. There were emerging animal studies focused on laser ablation for pancreas.^\[[@R15]--[@R17]\]^ In swine model, laser ablation was used for normal pancreatic tissue, with an output power of 2 and 3 W and a total delivered energy of 500 and 1000 J.^\[[@R18]\]^ The ablation area was between 49 and 80 mm^2^ without major postoperative complications. Rather than 14- to 17-gauge needle electrode used in RFA and MWA, laser ablation has thinner 21-gauge puncture needle, which minimized surrounding normal tissue damage.

Here, we describe the case of retroperitoneal metastatic lymph node ablated with ultrasound (US)-guided Nd:YAG laser, whose lesions regressed after 4 repeated ablations.

2. Case report
==============

A 60-year-old man presented with a retroperitoneal metastatic lymph node in magnetic resonance (MR) imaging with a history of right liver resection in 2010, pulmonary wedge resection in 2012, and transarterial chemoembolization twice in 2014, in which the postoperative pathology suggested the mixed liver cancer, and poorly differentiated lung cancer from liver metastasis. At examination, the tumor was very close to the duodenum, pancreas, stomach, and hepatic portal vein. The patient with unresectable masses had hypertension over 10 years and chronic HBV-related cirrhosis for 30 years when he was treated with lamivudine 100 mg qd, and adefovir dipivoxil 10 mg qd for 6 years. He kept a constant body temperature of 37 °C, the blood pressure of 148/96 mm Hg, and the pulse of 77 beats every minute. The patient had no obvious sense of abdominal pain, abdominal distention, nausea, and vomiting. On a test of tumor markers levels, the results were normal, which showed carcinoembryonic antigen 3.7 ng/mL, alpha fetoprotein 17.3 ng/mL, and carbohydrate antigen 19--9 levels 6.1 U/mL. In this study, the procedure was approved by the ethics committee of the First Affiliated Hospital of Zhejiang University. The efficacy of local ablation was estimated with Choi criteria, which appraised the variations both in tumor size and lesion density on computed tomography (CT) imaging: complete response, disappearance of all lesions and no new lesions; partial response (PR), a decrease in size of 10% or a decrease in tumor density over 15% on CT and no new lesions; stable disease, not fit for complete response, PR, or progressive disease; and progressive disease, an increase in tumor size over 10% and not fit for PR by tumor density on CT or new lesions.^\[[@R19]\]^

Preoperative MR imaging scan showed a mass of 2.8 × 3.5 cm in size close to the duodenum, pancreas, and blood vessels (Fig. [1](#F1){ref-type="fig"}A). During substance phase, MR images indicated mildly high signal intensity around the tumor and intermediate low signal intensity in the solid component and in the walls (Fig. [1](#F1){ref-type="fig"}B). Before the initial ablation, there was a retroperitoneal mild hyperechoic area on axial US image (Fig. [1](#F1){ref-type="fig"}C). In this study, the inpatient underwent percutaneous transhepatic biopsies and ablations to avoid the nearby blood vessels, the procedure of which was performed about 40 minutes under local anesthesia and mild sedation. We used ultrasonography to real-timely guide the inserting of 2 Nd:YAG laser fibers (Echolaser X4, ESAOTE, Italy) in 0.3 mm diameter through a 21-gauge Chiba needle into the lesions (Fig. [1](#F1){ref-type="fig"}D). Although part of the heat ran off by blood flow,^\[[@R20]\]^ ablation could keep valid area from 12 to 15 mm with the power of 5 W in 5 to 6 minutes. Subsequently, immediate ultrasonography showed that the whole lesion was covered with hyperechoic zone (Fig. [1](#F1){ref-type="fig"}E and F). However, the next day contrast-enhanced ultrasound (CEUS) revealed an abnormal residual of proximal part of the pancreatic head (Fig. [2](#F2){ref-type="fig"}A). At 5-day follow-up contrast-enhanced CT images, the lower mass had low signal intensity and upper tumor revealed intermediate high signal intensity of residual in substance phase (Fig. [2](#F2){ref-type="fig"}B and C). Surprizingly, 1-week follow-up CEUS image showed an enlarged retroperitoneal lymph node located near the pancreatic head, which could be fusion of these residuary small nodules (Fig. [2](#F2){ref-type="fig"}D). Then the patient undergoing the 2nd ablation with 2 laser fibers showed the lesions well-defined hyperechoic zone (Fig. [2](#F2){ref-type="fig"}E and F). On the 2nd day, postoperative CEUS images showed they were still remanent (Fig. [2](#F2){ref-type="fig"}G and I). At the corresponding MR imaging, it also showed this in left of tumor (Fig. [2](#F2){ref-type="fig"}H). Thus, the 3rd laser ablation was performed (Fig. [2](#F2){ref-type="fig"}J) and 3 days later CEUS found that there was still a minor lesion located in the separation gap of last 2 needles (Fig. [3](#F3){ref-type="fig"}A). Subsequently the patient had the 4th ablation along this separation gap until hyperechoic overlay (Fig. [3](#F3){ref-type="fig"}B--D), then 3 days later, based on these 4 treatments, enhanced CT image of the retroperitoneal mass suggested complete necrosis (Fig. [3](#F3){ref-type="fig"}E--G). After the following 1 month, substance phase MR revealed low-intensity signal of tumor necrosis with resolution of his problems (Fig. [3](#F3){ref-type="fig"}H). Until 5 months after 4 ablations, CT showed the tumor PR with little enhanced recurrence (yellow arrows), which located in the left lower edge of original lesions (Fig. [4](#F4){ref-type="fig"}A and B). On laboratory test of tumor markers, the levels of carcinoembryonic antigen, alpha fetoprotein, and carbohydrate antigen 19--9 indicated 3.6 ng/mL, 26.7 ng/mL, and 8.1 U/mL, respectively. No obvious side effects were discovered in this case during these procedures.

![(A) Preoperative axial T2-weighted (white arrows), (B) substance phase MRI image of the abdomen showed a mass adjacent to the hepatic portal vein, pancreas, and stomach (white arrows). (C) Axial gray-scale US image of the retroperitoneal region showed the mild hyperechoic area. (D) Intraoperative sonogram indicated the arranging needle method of using 2 laser fibers parallelly ablating the tumor under US guidance. Initial postoperative immediate US showed local enhancement (arrowhead) (E) and global enhancement (arrowhead) (F) of the lesions. MRI = magnetic resonance imaging, US = ultrasound.](medi-96-e6597-g001){#F1}

![(A) Comparing to conventional ultrasound, the CEUS of the next day showed a little remanent tumor (arrowhead), and there was no detectable enhancement in the necrosis area in the center of the whole mass. Coronal contrast-enhanced CT images acquired 5 days after initial ablation showed lower tumor low signal intensity (arrowhead) (B) and upper mass intermediate high signal intensity (arrowhead) (C) in substance phase, and blood vessel was not injured. (D) One week later, these residuary small nodules appear fusion during CEUS image (arrowhead). (E) Two laser fibers were parallelly accurately inserted into the lesion with US guidance (arrowheads). (F) Axial gray-scale US image showed increased echogenicity covering the whole mass (white arrows). On the next day of the 2nd ablation, postoperative CEUS images showed they were still remanent (G). At the corresponding MRI, it also showed this in left of tumor (arrowheads) (H). After the CEUS positioning the remanent tumor (I), the 3rd laser ablation was performed using 2 laser fibers (arrowheads) (J). CEUS = contrast-enhanced ultrasound, CT = computed tomography, MRI = magnetic resonance imaging, US = ultrasound.](medi-96-e6597-g002){#F2}

![Because remanent tumor was detectable under CEUS guidance 3 days after 3 ablations (arrowheads) (A), the single needle was accurately inserted into the residual lesion (arrowheads) (B), showing local enhancement (arrowheads) (C) and no contrast agents filled (D). Substance phase of CT obtained 3 days after US-guided percutaneous LA showed complete necrosis of the tumor (white arrows) (including upper \[white arrows\] (E), mid \[white arrows\] (F), and lower tumor \[white arrows\] (G) of it), and 1 month later substance phase MR image had corresponding results (H). CEUS = contrast-enhanced ultrasound, CT = computed tomography, LA = laser ablation, MR = magnetic resonance, US = ultrasound.](medi-96-e6597-g003){#F3}

![Coronal contrast-enhanced computed tomography (CT) scan obtained 5 months after 4 ablations showed the tumor partial response with little enhanced recurrence (yellow arrows), which located in the left lower edge of original lesions (white arrows) (A, B).](medi-96-e6597-g004){#F4}

3. Discussion
=============

Retroperitoneal metastatic tumors are rare malignancies, which is usually located deeply near the risky area of bowels, stomach, liver, or pancreas. In our center, about 950 cases of patients with malignant tumor underwent RFA and MWA each year. In this case, the lesions were PR by laser ablation based on US guidance. Comparing with other thermal ablations like percutaneous CT- or US-guided RFA, cryotherapy of the retroperitoneal metastatic lymph nodes from hepatocellular carcinoma, retroperitoneal schwannoma, soft-tissue tumors, and liposarcoma,^\[[@R21]--[@R25]\]^ in which the common postoperative complications included hemorrhage, skin burn, hematoma, and pain after treatment. Laser ablation has thinner puncture needle than needle electrode used in RFA and MWA, more precise thermal effect and effective range than other thermal ablations. Furthermore, because CT image was based on cross-sectional anatomy,^\[[@R26]\]^ it would be forbidden if the lymph node is masked by some organs like the bowel. However, under real-time US guidance, the needle could freely advance into the center of deep position, which was feasible to navigate the needle away from the important structures. Moreover, there was no still report of needle implantation metastases in PLA. Although there are residual tumors, due to these advantages, it might enable PLA eligible for repeated ablations. However, major limitations of this study were limited sample size and short follow-up period. In the future, we will further increase the sample size and follow-up period to observe the curative effect of the treatments.

This study showed US-guided percutaneous laser ablation is feasible, minimally invasive and effective, which may be a potential candidate of retroperitoneal metastatic lymph node with poor general condition or those refusing surgical therapy.
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